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The underlying theme of this project is design of novel algorithms and systems based on the ``multiresolution'' framework, i.e. 

describing geometry, spatial arrangements, numerics, and physical simulation across different scales. With the increasing 

complexity of large systems, this approach can potentially offer a robust and efficient solution that scales up to large size 

problems and adequately models the mutual interaction among multiple entities in complex

mechanical, physical or biological systems. On one hand, such techniques allow the designers, scientists, and engineers to 

rapidly validate the existing design or explore new hypotheses. On the other hand, it can also enable the commanders and the 

soldiers on the battle field to quickly visualize information and interact with various entities on the ``virtual battleground''.

We addressed key issues in the realization of visualization, modeling and simulation techniques for handling giga-models. 

These include new

level-of detail representations and novel multiresolution algorithms for interactive display, proximity query, and physics-based 

simulation and manipulation of massive datasets or giga-models. Specifically, we designed and developed the following new 

algorithms, software libraries and systems:

(1) scalable proximity query algorithms using {\em dual hierarchies};

(2) continuous collision detection employing multiresolution swept volume; 

(3) fast dynamics computations with multi-level acceleration;

(4) real-time display based on dynamically computed level-of-detail representations;

(5) interactive walkthrough of giga-models. 

The new algorithms and public-domain libraries offer fundamental advances for other research areas, including robotics and 

automation, computer graphics,

rapid prototyping of nano-structures, etc.

Technology Transfer


